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Ground	state	optimized	structures	of	F27	molecules	obtained	using	B3LYP	
functional	with	6‐31G*	basis	is	shown	along	with	the	distribution	of	charges.	
The	arrow	indicates	the	direction	of	dipole	moment.	
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An	 attempt	 was	 made	 to	 synthesize	 ZnO‐Ce2O3	 coupled	 catalyst	 by	 gel	
combustion	 technique	 and	 characterized	 using	 SEM,	 XRD	 and	 EDAX.	
Photocatalytic	activity	was	explored	for	the	degradation	of	methylene	blue.	
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This	 review	 provides	 an	 overview	 of	 the	 recent	 history	 of	 applications	 of	 various	 catalytic	 systems	 in	 asymmetric	Mannich	 reaction,	
including	metal‐based	asymmetric	organocatalysis,	asymmetric	organocatalysis,	other	chiral	catalysis	and	no‐chiral‐catalyst	systems.	
 
 
